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application clains priority to U S. Provisiona
Application No. 60/813,769, filed June 14, 2006, the
contents of which are incorporated herein by

reference inits entirety for all purposes. Technica
Field 10 The present invention relates to nethods for
encodi ng and decoding informalicon. In particular, the
present invention relates to nulti-dinensional mat
codi ng technol ogy. Background 15 Modem bar code mg; 0024W0
began in 1944ultiEDikerisidresl S¥thbolddés andiRelhed Mahdds

Silver filed a patent application entitled

"Cl assi fying Apparatus and Method." The inventors

described their |iOMeeRefiei® tbReMtedAppliGatidie art of
articI%, classification...through the nedi um of

i dent | IVF PEESEAL IRRIiGation ¢laises BRRTRN iR LSS Nrowvisiong Apgligation No.

V69/8%3 8] filed G¥fe 54,00k, the cOURAR! of Ritieh HR: 19501%o§a%d Kétein by
of concentrlc circles. 20 Woodl and and Silver al so

deferenesein its entirety Jat all Pw@opRR t ern quite simlar to
present day one-di nensional bar codes. The synbol ogy
was made up of a pattern of four white lines on a
dark background. The firsﬂ;ﬂﬂnﬂLﬁhﬂ_a datun1|ine and
t he po h inin [ i fixxed
With r 24?% {&%{1 ﬁ%ﬁé‘tuﬁm rre? to mgthzr.% Fo? efl rra’% W Secodmg
codedndiiont He partesitarcihe quresabsmnemmf redmm tormmmr-@mbﬁmsmhel matrix
|IQ§S &mﬂhs allowed 7 25 different classifications of
cres. ?Bﬁéver the inventors noted that if nore
Ilnes wer e added, ‘nore classifications could be
coded. For exanple, with 10 I'nes, 1023
classifications could be c Whodl and and

Silver w&deembaﬁMelw&kl&gaﬂVﬁﬁl94ssscyﬁd)c%b@r19749 Wland and
as US Patent 2,612,994, the entire di scl osure of

i Silvenfiled popians apmication entitleck" Glassifying Appaptusgnd M@bgd " The
391v@ﬂ{or§@é§%ﬁb¥@fh%nﬂgberﬁfbﬂg§ rEl'aﬂh% 2R0n 9k df 21996 The

first commercialize es were represented
b¢lapgifi¢atipngythraygh élw@sdluandf idauti fydregipatteses.” dVoodland and Silver

Cegxcmc,gogg%a%ﬁ%g%%% syBiol, RMERFGER ] o PLHD s Uhilhitic circes.
P@1gddBa@icandRiB&t Blso described a straight-line pattern quite similar to present
day one-dimensional bar codes. The symbology was made up of a pattern of four
white lines on a dark background. The first line was a datum line and the positions
of the remaining three lines were fixed with respect to the first line. The information
was coded by the presence or absence of one or more of the lines. This allowed 7
different classifications of articles. However, the inventors noted that if more lines
were added, more classifications could be coded. For example, with 10 lines, 1023
classifications could be coded. The Woodland and Silver patent application was
issued October 7, 1952 as US Patent 2,612,994, the entire disclosure of which is
incorporated by reference herein for all purposes.
Bar codes were not commercialized until 1966. The first commercialized
product codes were represented by bull's-eye barcodes, and included a set of

concentric circular bars and spaces of varying widths. It was soon recognized that
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-2 the industry would have to agree on a standard
codi ng schene open to all equi pnent nmanufacturers to

was@7angondopt ed by all food producers and deaP@r/BS200Ti013815

1969, the NAFC asked Logicon, Inc. to develop a
proposal for an industry-w de bar code system The
result was Parts 1 and 2 of the Universal Gocery
Products 5 Identification Code (UGIC) in the sunmer
of 1970. Based on the recomendati ons of the Logicon
report, the U. S. Supermarket At Hoc Conmittee on a

H f . .
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Assten). allicowsult wAsPaite daniRai dfithalinivtensal @adcery Peoducts
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TemaaHag Lot Pificd i feubne 1 oaf: sperd it o7
IrbcdrAaén&RIORE of B Sodl€drofepolkpiiedd. St Bapdrhfeitet wabHoc Committee
| abel ed. Far nmany reasons, the syste [ [

( {’n si npl X\ﬁdl d n8t .
V& UgHam&rosey idetd Gade s fraped. 1hotge years Agper, the Committee
| BRR i Rde@NBRHOpG of BRIUBC 9phbbNRt HA ussia tho USA today.
i ndustrial applications occurred 15 Segt enber 1, 1981

when t'Hee (st aemes ieadndessiziappheation gigidsptificption was
:l{%guH%atheggtg%@'s%%t O'AsBRi @A}neﬂﬁgﬁnﬁﬁx%aaplhlﬂi (19207, the

Uni ted States Itary. This system was ca

L/oseiRgen Adopindan optical bereodes Gardabriing anddeant énstal lagion began
0

P PEBBEF o, 3oB7 1y 153K SV yepll GFBRSRE of I, Mt Q. For

2amyc as@tsethersystemns mpiyd diddeq watrk aod mtas absndomedee thetlae 1970's,

bars an paces, Scanners.enpl oy, vari.oys t.echnel ogi es

B TraBte BRES hnir D Scios BBt s Rlo B s b AP R oourred

CSHﬁﬁérﬁBerkﬁQ asﬂwh‘fn ey Ubited Statéh IDESrinh h. cﬁﬂl,olg Diegﬁlseﬁ_dépted the use

s r t checkout scanners, or_hand-hel d devices,

RGeSt o roark s ERA® S0 U B C SRt al B g system

bgad Biited OGMAREY IS not) a distinction drawn between

the code, which is a structure for the 25 conveyance

of dat & lingagberredsjsminary prderakh linesand games are of varying
rtﬁfHk@é&@E gtd Pﬂn@ iﬁ Bﬁ’fer&?ﬁ%mb}ﬂﬁi&x_@.d Tolbe stcﬁl?ﬂed, WelkEthust be

can be transtated into a nultiplicity of |anguages

saschrateprifting anvrhadepatecontrad paheesn the barsyang gpaces. Scanners

| SR U PO RIS o 1Sy B e an

neanyerah dScaanesdanaphpe fised peridon, (ke rodst sheerfriarlet ch@dout scanners,

iﬁyrcﬁ:a%aﬂe% dg\%r eﬁ(,: 89(%? us %oi%? ltl'?’egtag%%ec!f%qse%a&}' sDrThe%aéﬂo%d be (but
&S, G5 wde y Gsed i (oJo] stPcaland def ense

atypidatigtis oot} a di3oohetiad® drssvisbétiveen theusdef whish,is alstrhctughfor the

it is les

conveyancesof data, and the symbol, the machine-readable representation of the
code. The code is text, which can be translated into a multiplicity of languages such
as English, French, Japanese, or symbol.

Notwithstanding its inauspicious beginning, the bar code has become a
remarkable success, a workhorse in many and varied applications. One of the first
successful bar codes, Code 39 developed by Dr. David Allais, is widely used in

logistical and defense applications. Code 39 is still in use today, although it is less
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success in niche markets. The mappi ng bet ween nessages
and barcodes is called a synbology. The specification
of a synbol ogy i ncludes the encoding of the single
digits/characters of 5 the nessage, as well as, the
start and stop markers into bqgs and spaces, the size
of the quiet zone required to be before and after the

RAPARACaES th¥p! donRDfItRE nSREIBHr BbHE) Code B2ECAHRAINSHPaGEd 2 of 5 are
error correction. Linear synbol ogies can be classified

g@h@r@ﬁpyt@éeﬁ@1a¢¢1§0m%s‘t%ssgnéb@1qme§<ets (1) continuous
t
Char ac oE PR el e gl L UL B Sl ooy, i

I es abut, wth ofie
cslpamﬁcamn efial syrgbwogjn nachs:tmcﬂee mdtﬂ@fﬁbﬂ singlsedjiitschayacters of

a_bar versa ar [
%ﬁ,&ﬁs%abgeegs ngld a cher'] arrllg stoRin ae?g i%t(% Ha:g ang S&c%s the size of
ithé quithabretequirsdp aciee beforegmal #ftbr tsbaroode aswell as thermoimputation
e .en h t | ook l.i ke the code ends. Bars and
éﬁgﬂg§cgﬂg?ﬁ%e“PH?%T fMBol ogi es are wide or narrow
Ihow Wi Iiﬁmeﬁr yyrd@n%biga tan e«xamshﬁem gsnembfsacgmdlgg axgt»eo peoperties:
ong as the synbol ogy uji rement or ar .
Al & Copfiuog of Jiscrsts and §1:2§tt g i iR prved, Chipelers in
t RABinBo NP RNHIBEES ablBaivith e chRAERS ehdingWith @E%Maﬂﬁ lthe next
synbologles are all nultlples of a basic w dt

tbﬁ@nm;ag Math arban oxvien versae Shagstary it disfraterymiol qg'eSz Sggn and
Fith TRAY ltlfémte%iﬁ?éﬁﬁa‘ %X@th%r%& £QBRk §§ it@f n@t \gid\é%ﬂough to
|near Sy r epeat

vertrcal in mul tlp
Thook dikarthe vord @s. BAcs mdrmfmsonéwoS\ym rypbelegicygee onide or

g%%ovﬁ QIR 0i8L § willBhds i e%)(%ﬁ/shas%' s‘f%hdﬁgeﬂ{cg 2§ 1&%% the Ymbology

'aped nodul es” arrange
Tmun‘ememsufonwﬁdst;anbade@glhe@dab gnsunaﬂyrewo mo wrefa‘rlm@s ynagé wide

lnah e N e, BRERR srhRsiE AP Sl b HhuBEIE e muitipies
esPd Bxsis W@@ﬂﬂ:@ﬂé@ﬂh}dﬂb&’uléﬂ rdbftg;uah] cadesayse @bur widths of 1, 2, 3 and 4
different-siz ules,.wthin

25, sh d
etialeho Siacked TRRgBE S ERaE %lét%t@%ﬁear%wbgwa%eawd

SiageavgiARlKifle the art and science of witing hidden
nmessages in such a way that., no one apart_fromthe

i nt endddrerecRe pREAES R dngFianRbsRbalpBiE e ToF Maskcommen are

NE283060ddshiviichl f%at’ufé St GsdotisRasddybagEa Ry gddhtl £erid
the existence of the nessage itself i.s not. disgujsed,

bpatterpe Toendispansionabpgnkpiegies also cpmedp asiprsy YPthe YUrua!
ORIrhiikZ EAsiliO i EfAfa¥atRrldffle 2CAR0E5) twhliiensional

symbologies which employ steganography by hiding an array of different-sized or
shaped mc;dules within a user-specified image such as DataGlyph, for example.
Steganography is the art and science of writing hidden messages in such a way that
no one apart from the intended recipient kndws of the existence of the message; this
is in contrast to cryptography, where the existence of the message itself is not
disguised, but the content is obscured.

Linear symbologies are optimized to be read by a laser scanner, which
sweeps a beam of light across the barcode in a straight line, reading a slice of the

barcode light-dark patterns. Stacked symbologies are also optimized for laser
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optim zed for |aser WD 2007/146303 PCT/ US2007/ 013815

-4 scanning, with the laser making nultiple passes

across the barcode. Laser scanners uses a pol ygonal

mrror or galvanoneter-nmounted mirror to scan a | aser
across the barcode, initially only in a straight

line, but eventually in conplitated patterns so the

r : - ngi
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scanners in performance and reliability. Mre
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CaN& @Eieln%%gég and HohFofte a%@péé%%%lé&{%@%ﬂ%{@%ﬁﬁ)rﬁﬁﬁce and

not well 'suite or stan .
dretinjhicyl More ravdoidy,raffithedshatifohigital caommsdraye eagugh resolution to
w.new cqdes are

resul t bei ng ,desi gn ' .

ot bolEh AR R pFL 2R AR b B ey
syorysdniepy/are dabdkingteei ndeplogiie darcode beandingadoftwao theo usees
cantinue to require increased.data and he.cpdes

ofteRo Pk oS a8k el FhB5S rtist e nl el oyl Siangsy codes
thUWEI\;\dﬁdes%Edlf&eihduétﬁal &Hgliéa@dﬁsqaﬁhérs. m&ge&ﬂt,dfehvcﬁﬁies are

t hqse 0 supp these codes to increase data
cgﬁﬁ%pf’?g“eﬂ%g‘ﬁ’r‘gp fiflament al techni cal probl ens

that NE4Mectd8 dnd PafRu®A ORI dAal §ibdibhy bbdestafe designed to

create and print ‘and difficult to read and extract the
i holddata: | Grrle yssrreontiage tetpapige dicreasad daicngddhe godes holding that

i o ! p
[ BAMWEES ATl L e daﬁqtﬁﬁg?&gﬂ%é Vouftle sOTRPhe1d & bR eke)agta. itRlis need

> code to ata. This Increase can
advasphpsehebio bypnly these ngdes to detweassalatagapacisy.| Ghejear@s

SR e R R A B B St e B S P By, gifculc o

dereate rapudrprink ynd difficule to sead ahd exrasdbe tnfeandtmnh dhckeadedtlevels of

dat,a. M bar/dot codes are printed a,.substrate,.
sHinoPBaly BRUbES in fitsRoad Aty Bt STmBR GuS WA icSioge to hotd
sthahd#ta. Mbiks inerepkodh be accomplished by creating a code that uses a larger

area or by making the symbol cells within the code smaller.

One method of providing increased levels of data normally requires an
increased area to hold that data. Most bar/dot codes are printed on a substrate.
Some are also read from an LCD or other data monitors such as mobile phone
screens. The issues of printing or writing a larger code to the readable media are
well known. For example, the media may be small such as a driver’s license where
no additional area is available for a larger code. Also, the code user typically does

not want the media marketing appeal lessened by a large sometime obtrusive code.
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screens. The issues of printing or witing a |arger
code to the readable nedia are 30 well known. For

wexampiap3 t he nedia may be small such as a driR€r/US2007/013815

license where no additional area is available for a

| arger code. Also, the code user typically does not

want the nedia marketing appeal |essened by a |arge

soneti me obtrusive code. WO 2007/ 146303

PCT/ US2007/ 013815 -5 The physg't cal size of electronic
medi a may not be | arge enough-to hold a | arger code.
AneihysRaPRLNSF Lisctidhi€ ﬁfém?i' ﬁa?ﬁoﬁbéﬁ?ﬁe‘ erﬁ)‘h@ﬁ o E{)l%eanlarger code.
that fmay not be able to hold a arger code.
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m.%%p &ynbols 5 by decreasing the size of each

syffool "s cell. In particular, the printed nedia my
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nec ssitate fllllggsmare of the capera array in, order
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becones |l arger and takeS nore tinme based on the
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SRS 5 TR Bl 3P0l e
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One commonly used area array camera has an array of 640 X 480 (307,200)
elements and typically can be used to read a code with up to 800 bytes of data. The
code of choice for high data content is the currently commercially available two-
dimensional VSCode™ symbology by Veritec Inc. VSCode™ symbols of 1200 byte
capacity generally do not read as well as other lower data codes using a camera with
the above noted characteristics. A 1.3 mega-element camera can be used for the
1200 byte code but increased work load/ read time from using quadruple the

elements, a more costly camera and less image stability all contribute to challenges
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byte capacity generally do not read as well as other

| oner data codes using a canera with 30 the above

noted characteristics. A 1.3 nega-el enent canera can

be used for the 1200 byte code but increased work

| oad/ read tinme from using qqﬁg[uple the elenents, a

nor e costly canera and | ess inmage stability al
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when cost, conplexity and read speed are al so
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bits of data per <cell. Summary The present invention
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ofFatures, feraxanple, inglude ealosa giey sealedeiels. kel ghapea paitgrps within a
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ekiidgvae focatioe ahd &ietHode of ubinig@h athalyared capnere derreadinfalich
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dat a f magipkdiencCighéntiol@bvides nicfifoda 18 RMACt inlore MhdrOvo bits of data
provi des the ablllng to realize increasing data bits
§

f frem erchisybel el MithoutdpQuifing gnQIR @ropmargay| qanpery glements, camera
dbcfrf-nﬁl'ékﬂg @Rt biC@hnk Yo ERRLRBLA HSA NSeIRNThA N, MSprebent invention

Cgrovlldnegttﬁeo Qtillgyht%rrgglﬁzel lgcreasmg data bits from a single cell by creating the
cell from differing optically readable designs and colors or combinations thereof in
any combination or array that provides more than two data bits per cell.

In one aspect of the present invention, a multi-dimensional matrix symbol
comprising a plurality of data cells is provided. At least one data cell preferably
comprises plural characteristic features and each characteristic feature represents an
encoded data bit. Exemplary characteristic features include color, grey scale level,
shape, and geometric pattern. The plurality of data cells are preferably arranged in

an internal data field and the symbol may optionally further comprises a data cell



10

15

20

25

30

any conbination or array that provides nore than two
data bits per cell. In one aspect of the present

WO pooensdzan, a nul ti-di mensional matrix synbol PCT/US2007/013815

conprising a plurality of data cells is provided. At

| east one data cell preferably conprises plura
characteristic features and each characteristic
feature represents an 30 encoded data bit. Exenplary
characteristic features include color, grey scale

| evel , shape, and geonetric-pattern. The plurality of

Bl b BEAE] ARl PO B0 shBh 1 B ricia. A
tenponsésta@ellaf aqeahdté cémocﬁﬂeﬁprbﬂeﬁaﬂs claﬁiﬁrissszﬁm?al@hamferlstlc

-7 border ¢ n
rpans cooh Res R R R teptsafty af Rhlodeldefa kit

dat a dalanotfer bpectlof the q;eédenbmlvéﬁtiorp nahatiadimensionplrmsieix
plural characteristic

1d .
HERPab e PERE A deTb P B 1L EPETSIAE BUoRllreliY f i cells and

lany AN d1NBErdes 8fprifh ta@ec&fdemafauny SF@dth talls isprovided. At least
mul ti - di mensi ona ff’rlx 5 nbol conprjsin

ione seteegelleftthe secomd b %ﬁ gells; qogtprﬁpﬁpgqreﬁt%ha@pterxstlc
tﬁr Ghli%a g}xaréctgﬁtlt,tﬂ: fe8luke W&@ﬁts%%ﬁb&éd‘&tﬁ bREEPAA aspect

uraltyo ta c [s 1s provi ded. At | east one
d:eftﬂac p@sdmtonvqrmens@@d‘nat miumhsy pf data pelifgampriges pinary data cells. -

conpri % I&kéﬂf e¢e09 Bﬁ{r@%@gehmvem&? 3t HEBSd %@ijec?%ﬂfé"a multi-
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cel |l conprises, pl yral erlst c feature d ea
ckaluset Ehe Blurdity @ﬁ@aﬁa@eﬂ theanyid-dimensiop af%PrFPefab‘y

| ARkl W A8 kel ea R ﬁfd ﬂiE IsGmbel flﬁﬂkﬂf)&f&ﬁbl@ﬁﬁ)ﬂlpnses a data
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arranged in an terna and the sy
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second plurality of data cells comprises plural characteristic features and each
characteristic feature represents an encoded data bit, decoding data represented by
the first plurality of binary data cells, identifying each characteristic feature of each

data cell of the second plurality of data cells, and decoding the data represented by

each characteristic feature. Another aspect of the present invention comprises
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data field conmprising a first plurality of binary data
cells and a data cell border conprising a second
plurality of nulti-dinensional data cells wherein at
| east one data cell of the second plurality of data
cells conprises plural characteristic features and
each characteristic feature rgepresents an encoded
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t krervablocatibravthaigcah dre usedo help Icen'ecmmicabdlstomon Timing marks
orient ati.onal ode readi ng. and t npri,s .
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t.herem&emé copeal it® Blalak @m;d?u:g @fd@glﬁemwnmrnmmls modiding
are 0 a a

identities as k lin
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Us%%%&l@g@ 8bdesCHA fn%i?é c&ﬁf_»lleﬁ %‘cru&lux?é & lhyé}@d uﬂibﬁh&kﬁbﬂ@[dﬂﬁs

wi't hi n synbol s of Pr esent invention can be easier
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RioRBLH o 1l
S RTS8 o YR e o
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i cn)x?'grr% t%d 8P glélg of Lach ceﬂ ot nf:lérr(l:’)lgtl(l?ly ¥ser§1u(91f faster because a 24 bit
element group output that falls on a cell, for example, can have up to 256 bits of

useful information compared to 2 bits as with the industry accepted construction.

Brief Description of the Drawings

The accompanying drawings, which are incorporated in and constitute a part

of this application, illustrate several aspects of the invention and together with
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of the present invention, for exanple, can be nade
wth ess than | % of the area conpared to the

wW@20031146303 i ndustry accepted constructi on whi | BCRESOTIO3S1S

the same cell size or with nmuch |arger cells making
the reading easier and nore tolerant to optical 25
errors. Speed of reading for each cell of information
is much faster because a 24 bit elenent group output
that falls on a cell, for exanple, can have up to 256
bits of wuseful informtion c'%ared to 2 bits as with
td%?cri &mﬂ%fftue éﬁl%eaineéh@%é fUSIpIAAA the dﬁnmﬁlepeis fHel iRVérRidon. A
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Sa?ai o expl ain the principles of the invention. A
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a%rg% ANERURM present invention; and Figure 6
is a SF@H@EI@a‘dM&\M&fc ViR P bREMpliat dats etliScaehdfaving a different

havi ng .a di fferent fric pattern.th an be ed
 SPORHIF PRUE RGBT § LB Nion meder senpe
WidcBrddhBe WidStBB prdseMSAlémtibn. 20 Detai | ed Descri ption

Detailed Description

Area symbologies are well known, such as are described in U.S. Patent No.
5,612,524, US Patent No. 4,972,475, and U.S. Patent No. 4,924,078, the entire
disclosures of which are incorporated herein by reference for all purposes. A typical
symbol 10 from such an area symbology is illustrated in Fig. 1. Generally, the
symbol 10 includes an internal data field 12 with internal data cells 14 arranged in a
matrix, which data field 12 and data cells 14 are preferably rectangular as illustrated,
although any other shapes are contemplated. As shown, the internal data field 12
has certain data cells 14 that are “on” and certain data cells 14 that are “off.” As
shown, the “on” cells are black (the cells designated by reference numerals 16, 18,
20, and 22) while the “off cells are white (the remaining cells of the internal data

field 12). Such on and off designations are used in decoding a symbol such as the
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di scl osures of which are incorporated herein by
reference for all purposes. A typical 25 synbol 10
fromsuch an area synbology is illustrated in Fig. 1.
Generally, the synbol 10 includes an internal data
field 12 with internal data cells 14 arranged in a
matrix, which data field 12 ah®-data cells 14 are

| y
SYREB! .18 BHAGAEHA Mo By blrghP HEARIon i} BOLER 8EY,
d!afferefmaiing Hﬁwehadataer:lial‘h irdduding eh Iasd offf, Olaad 1apewel s black
ang qB tain data cells 14 that are "off." As 30 shown,

cells are black (the cells designated by
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"of f' cell are white e Lenyi ni,n c ILs ft .
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07/ 146303 PCT/ US2007/ 013815 ~ - 10 s nbol
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StHé g?g oP eaﬁ(témglr dRDE E‘@fd £ i PR Rled] iR ﬁgtedz%tn@ e§Bivhlent to

bor I's typically’used for timng
sw:bnlmmel contentiio rectilineartyingsent “o& tdpjs Q@&MSlsyrrpmdmal the outermost

fpa n}]n %%]‘ ‘oA s C N: ?e red nlut'rg)%f' Bgéc%%enég: R kng@Bf‘the

surroun provi de
Vi ehzome ymaynisd dn:tememtcb b}n the elpimnoeint- fz(dllms oef Isymb))l fisage.

providi.ng addition tion on orientati

PAfiFingl Bty PR sterri sata F418 281 oh S5 Re ShgEfE o #n be surrounded
qgraﬂuﬂdh@gmieoﬁ@e border 24 or the external data

field 26 rOV|de is a $U|te zone eﬂU|v%Ien

one or h%?lémb%'n]c%’i‘i‘t'*}’ g feresd firsstlaond swpstige 2 osf“f:{i aﬂg?' grinting

c&l donurdyed aepubidich $Mak Obf 6thBP&IatinBatdr@hidy B¢ pro?ided onto a sticker
cells. The required nunmber of concentric rectilinear

rorigeeldty pringingarriany ofmrsutighle trehaiquernd then athergeor otherwise

%yaic;lg@{gegg stafct ors of synbol usage. Alternatively,
e externa ata field 26 can act as a quiet zone or

c an beThapriociptrsdf thepigyerd invantina mayihecappligd éo amygymbol from

ncs:al:}r %r gi%gklearfeQ ro%@heql %%%Hégggn x%i’é}ﬁlglg/eﬁlg e2s§n1<bols formed

Ich as by oSIti
Oﬂis ath esrhaf pattérngsas dnscuss;:;d H@éowpr owi atedsyonbalogy sasiuskd herein,

bRk PRt BB BB B e

sWbitsdd ¥ .or Data Matrix™ or Code One"™ or the like, that employs a matrix of
data cells, rather than one or more rows of bars and spaces. A stacked symbology,
as used herein, refers to any symbology, such as PDF 417, that generally employs
several adjacent rows of symbols, each row having several characters defined by
groups of multiple-width bars and spaces.

As used herein a symbol generally means a matrix of cells that contains

encoded data within the cell features and organization. A matrix is an organized
pattern of cells. A cell is a single component in the matrix that has features that

holds encoded data. A feature comprises various attributes or elements applied to
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formed as area relief patterns, as discussed bel ow
An area synbol ogy, as used herein, refers to any
synbol ogy, such as those comrercially known under the
tradenanmes VericodeTM or Data Matrix TM or Code One
TMor the like, that enploys a matrix of 25 data
cells, rather than one or nordlrows of bars and
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esen I nve i Ncrease
cmﬁnmlatiorbartd/mi tirningdaty cel Ebondet Mdﬁdz{tﬁ celrhs:b&ll ng and

ot o capehBrRobeRRB R 3% Arthd blermiidds hig A AR mutti
itdiﬁth’édsﬁaﬁﬁgr flﬁg rahimdt lgﬂtgmnet}ycdd‘iﬁléeIWﬂm'yMa&Cﬁmr(blateﬁ gﬁ@aﬂmlbpfor
oFhEP P boe st ettt otybe i B\t e opmrise

CRultf dirdéhsi{ag Hﬁt‘ar&lli But"_rhﬂj'J hiRo oRipriS¥ BifakRaMta cells if desired. As
mul ti - di_mensj onal synbol 30 in accordance with the

preddireinnuelitdispensionat drsasell mgeny 2 daas!! comprisingRjpral
3har&RERtcSERtuAL éa@ﬁ gﬂ?@éen%tv@ of b €lath REasPVBEIS 12 Bta cell is

matri x of data cel orientation and/or
t¢lm0dgdcl\aﬂlame@thalb8rhﬂfér0f§6taof data cells 38. As shown,

the dameﬁxgHr? cﬁ%rggﬂ‘grigtli‘teféaﬂh' A t cat C@T\Jekl%lnq) alti-dimensional

conpri se I Mensi ona but m%
céﬁfp celdeinrcsardandawithdbe presenslinvdotigndreiiustrated g Figures 3-6 and

a CS??O rA%tség esgél% éec'\nz?%ap @ﬁd%{)@eﬁ'g éle%%%}l olﬁglé\%ggaexemplary

cézhtla selbu40,7Ry 44) aul 4oarp nllamrabcdw dnyacderdangsewith the present

anSvietr'nt?gﬁ, d%?a cells 40, 42, 44, and 46 each illustrate an exemplary characteristic
feature of color. Data cells 40, 42, 44, and 46 are illustrated as square (another
characteristic feature in accordance with the present invention) but can have any
desired shape or additional characteristic feature(s). In accordance with an aspect of
the present invention, data cell 40 is yellow, data cell 42 is green, data cell 44 is red,
and data cell 46 is cyan but any desired colors can be used. In Figure 4 exemplary
data cells 48, 50, 52, and 54 are illustrated. In accordance with the present

invention, data cells 48, 50, 52, and 54 each illustrate a characteristic feature of grey
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is 20 encoded with nore than 2 bits of data.
Exenpl ary characteristic features that can be used
with nmulti-dinmensional data cells in accordance wth
the present invention are illustrated in Figures 3-6
and include color, grey scale | evel , shape, and
geonetric design. In Fi gure 3 gxen'pl ary data cells
4 BcAr I | st
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illustrated. In accordance with the present
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I at |1s 56 d 62
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d@diP66 Ebihprisds.a se@8nd B€bmérrid pa&emampaéddafaﬁatmmam cell 68
characteristic feature qof shape ‘SHS

58, .
XM RE ecEeoRieisis PRURT CAPRRFAT TS B det&r?eﬁg&ecowlsesa

dﬁﬂdrg%%fe@h@}bat@ém%@%adea%hn ligBar acteristic
feature(s) n accordance with an aspect of

pr esen?® myiisdimensienal ayreboldp)accosdance wigh Q?eepre%eé‘(t ipvegtipn can
5§sé Satdlb r@eﬂgt Saped an‘;f%?ntﬁ@c{tlon% dharaete&fsak Ht Hatuidd dFor

ce 62 I.s pentagon shaped (five sid
cheleﬁlf éamffareylt gelors, é@rl lovadsiof gmy sede, foahdlfﬁyelﬁrséapes and
(i
dgc%dg%gfé‘?r%ﬁ{j%%lep%saﬁg %g% O&é% 1 ﬁ{eﬁﬁ@ﬁe& O?VI% HiRAwvailable

cherdata egll sould bed s X -@fX @90%6 bitg opdata @ﬁh_celmrapéred to 2 bits
C@léh%ng&&ﬁ?&bl%é( arﬂp\%h?tg £8F gxala-héﬁ);t rated wth various

ve any desire pe or 15 additional
char acBecodingofidatt mraecer)ianderwah ther praseng iwjentiongan be performed
a3PR~ on(e)ffoxt' \hvgll %8%%%% symbologies, such as those commercially known
under the tradenames Vericode™ or Data Matrix™ or Code One™. Exemplary
methods for encoding data are described in US Patent Application Serial No.
11/121,762, filed on May 3, 20035, and entitled “Methods for Encoding and
Decoding Information,” the entire disclosure of which is incorporated by reference

herein for all purposes. Typically, in these techniques, information is encoded by an



invention data cell 64 conprises a first geonetric
pattern of spaced apart lines, data cell 66 conprises

W@ 2@eaei30 geonetric pattern of spaced apart |ipPespsSmwat/en3sis

10

15

20

25

30

cell 68 conprises a geonetric pattern of concentric
circles, and data cell 70 conprises a third geonetric
pattern of spaced apart lines. 20 A nulti-dinensiona
synbol in accordance with the present invention can

use data cells that conprise apy conbi nati on of
characteristic features. For-~ 1éxanple i f four
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qqt;\/{)gg}%gﬁﬁ %@/gg :4%{2%5 Mrg{‘)qv[gat %vghﬁ,]\g}lx%;{\oﬂgaoe;?f%g %ata has been
fbb e R cbdSdiorhat ééﬂes%P&{HeQﬁhisQﬂ tl&ﬁyrﬂbOINCErrSQDetectlon and
11/1 1,762, filed on and entit

Grsrarsion (ERAGheapabiligy- e bissabis figm Hedfk ?Qf’r?s arg pgferably
elﬂfe'rlregvéﬁ s%cé&% H&ﬁa%; t(Wﬁb ‘é?mb@l &Rl %?rcﬁft%‘il s&ﬁtches, will be

reference herein r al pur poses. é ically,

tdigigibuted Agrsy @e@eremr#l@elfﬁamddhereéorém kgl raﬁke\/@e symbol

\f\lﬁ,‘?!%d]aﬁﬁe?’% E&%Hﬁ%&%’ &L@%ﬁ&éa Tubadit B@H%fdeﬁé‘i?s 1#eh Beskrated
|nclu es encodi ng t he T hPor mation i nto

Ree-t5o knsooled iffoguition. TNextgd titeadatambtrixeiscodeettddsto a bitmap image,

ente b n cQ for
bllnﬁ he'to fota o%{ej LS )Y Qol ci’1 { Caﬂagg is apr&;[é %’\%EL&:& %ﬁ)efl box, etc. For
Gaﬁeﬂplé G&ﬁ)boll&ﬁlhmlypedre rima\senbmvmrnbh asagerinivgriofis hppm;agons
to tthbLnar strin

cehas imuBiyopke- PRAeF 4 Kol Best HaeY EHi] racking Systems.

i nf or nghé @élld May alsb Belorgdiexdd mﬁﬂgﬂ@luﬁs fdreRevefibE For example,
bl ock codes are produced based o e, bin

JigSraOreanizsders Hisidfia Siple Bfe ¢ ghat U ¢ ifghitea is in one

 SCAYRY &n&Y 8P (NS BRd & cdiled thpddchpfor BRRR. The descriptor
danmaged. Reed- Sol 6non codes are the basis of the

shirslols builtfram 2K2celihlepksand orgasizedcasi 33 Rleghsdypr a total of 72 bits
CondRA. m field ﬁma?'htou‘é@ldf&%:{tfoﬂrﬁﬂoti?thg|c%85 s&&xd&?ssthé‘hﬁmber of

preferably 10 interleaved so spot damage to
so;q#boh theXpwddY byisch CRGnumberardheneryption b@' ldentlty used for the

dé tcﬁ% [<Q3S ofiahfA %Q%)&'é% and 1* ebeh %ﬁbgreérsdata
o fRlls 30 ofgianize oK

unrea ata matri x
t hlat:ks:@m i cmlcuiatpﬂ byahmltlylymrﬂg ﬂmcallc:elumsmu the Khaxis times the Y axis

g%{lg 51ma X F‘g conver E}g(%ﬂlg? Iopgg f&%& g&cng%tbloéﬁzs?) Note that in
the total count the descriptor block and data blocks are mcluded Both the X axis
cells and the Y axis cells are preferably divisible by 3.

Symbols in accordance with the present invention can be made by any
appropriate printing or image formation technique. Using color as an example, each
cell preferably comprises a color that can be defined in software most likely as red,
green, and blue (RGB) components but could also be defined by cyan, magenta,

yellow and black (CMYK) components and put in a form that can be sent to a color



in the formof a synbol, and the image is printed on
an object, |abel, box, etc. For 15 exanple, synbols of

W@ hiog/146ppE are now i n common usage in vari ous PCT/US2007/013815
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applications, such as inventory control, point of
sale identification, or logistical tracking systens.
The cells may al so be organi zed i nto groups for

conveni ence. For exanple, two different organizations
inside a single code can be used. The first area is in
one or nore corners of the s¥fbol and is called the

T. .
ST s R HFEELRRBAR BB R o piming
_ttbataiommpam)mmﬁ@lorsfso diaett dt. cafitiesretogrli zbdramya deparaite color from all
B} PP B2 s R STy Rl B clor aions
&€ V3t Sl dﬂﬁyblbéﬁitdgletber pﬁﬁ(ﬂde‘soﬂorbfwmbﬂ‘mdﬁms 'Bh' ehsdamable colors
cells are organi zed )ﬁ%cell bl.ocks. The t. {
RAMRarecbio ajlaper PriYiEoKReTE AR TROt e et U ! 5o top of cach

Bthdrl MiMiRtdchBRiqaes EarCBdiedifbr §1R§-skaleXdhapt, dfidSgdolfetric pattern in
axi s 25 and dividing by nine and subtracting 4 or 16

faseondpace Wb th) prsseriBigation: Note that in the total

count F\h@th@?%ﬁdr@tﬂg)(rlﬁﬁﬁghle%ge ¢ethe ubt BEcddsolors where the

i ncl uded. Both axi's s and the Y axis cells

dexeringeokiranspyrent colersliowsyallFeatgyaso bs spen- QMost erp@en printer
%& 43 o ﬁfs%?&!ic% Y gﬁﬁée%nggé}gﬁecai'&ge by any

a ropriate d ormation techni que.

Usi ng '(folrcnrd aasyrabplen anqzﬂréanoeamﬂl tl@(prmht 1np'|eeiﬁ@r,atb¢ gymbol is
E%F?/ %e%'éegg rleetéwg ‘?he P Qr 6?1‘%e9 el egmlf' d?c? étp@ﬂﬁlsggﬁ{ion and

Csmk\d tled matrbelsddIUSthdcbaby t€ peing arragemgla or aykebsbtcm @mblorizontal

S vertal by CFReps s 6a03 nettp B i g 161 5 are

dadjiisted farthdtRatO addiskeht &Rl thé keospinigifeactpliad paiaihgre a cell
incI des the eﬂpablllty of printing that conbination
ofhouls Bg i leepte it can be recogni zed as a separate

col or fripraAY |the 4y siewiil $thatwitd Whatds bEB&&dith bk ke most center

matrix. "An ink jet ‘printer, where prinmary color drops,
apigehandweight is given tol theipixeqeeviag opt 4 1gducing the multiplier

Cé)\g%éiﬁé \Whire lﬂ%gg §Wﬁg B EheChR¥rS v5héh°;5mé‘1fs %pe fd@nﬁ‘ﬁed that are

| aser inter e spots are larger and just
otmOtf@plmcfolwaﬁxm the hesragSthey lape rejestedhinguest avenaged MQ@@ a

]
Sl PERNirRa iy 150 G OP RIS RULEEH phllls tho average is
[ mepnblcrrtdndggrdmsacab@ctanpmmhesm is;ﬁeiprmmed bydocblgns at color pixels

resionred T e RS b b ARRRL S Mk R o gl Parcerns

swcthnras celbsauld do dirclels radaatmgmttfmn slpmmemtr sxpiaoﬂfﬁadfﬁung out
I N ac

ﬁ t?lFé: rrlrtte):? lﬁga%%}%@% Q@E%%t the ce:nt%r esg other geometric

arrangements which provide differing signatures when transforms are applied to the
data coming from the matrix.

Typical printed codes and cameras vary from one code or camera to the next
and over time so a method of adjusting a camera to recognize each feature at the
moment of reading the symbol is provided in accordance with the present invention.
The border is preferably set up in a known array of cells (preferably larger than the

cells in the matrix) to provide the code reading software with an example of each



|ocated in the field of view, the four corners are
identified to determ ne rotation and skew, the matri x

w0 g00adya3ss ed back to being a rectangle or at |PRPEEUSHOT013815
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up horizontal and vertical |ines (based on the nunber
of horizontal and vertical cells) that are 15 adjusted
for the rotation and skew and the crossing of each
line pair where a cell should be is |ocated.
Typically the analysis w | start with what is
bel i eved to be the nost centedd -pi xel and weight is
GEYGM tooreggl% atB tf—f LOf{Wﬁ‘,\ﬂ'\,ﬁ %Qﬂﬁmasﬁqhﬁtetﬁygéﬁ&ttdga will be output
ot i ﬁ averag t he
cfeﬂézmh feh%wlnahx ednaﬁnnr &he dherder tamdlsb Iuad: addigofd) feamrefs ao

col o romthe a e they are t
:f\?@?‘&"gae ﬁgﬁlf}fﬁoﬁ\,@ ??r]aﬁ%ﬁ]kqw nf’{?tl S ei%g Eaerge 211 of each
airthay db}’oﬁimﬂ bIadK dan Wplﬁ@dﬁﬁttl@ﬁfdmlr x6ierd. Ehapateagef ihe large

the color. and grey s e conpo h

Fetleidgntidigs BV‘“F%BR‘P Héﬂﬁtth%mfr n‘m fEQ“ algwp%ﬁ“ewef“l he an indicator
r&f Rehve df feBhScédMerl @MKisREpd @ita & Aded g RRSREL A6ni the border
pattern., Patterns wthin a cell could be circles

regdiscrach o alknovndacation whsse alignageids determitied and g*lde%ﬂ to the

Zkelv R %Sm{: Rk atlthd ﬁ'ﬂﬂ|c‘3ﬁ1e§‘§%@$drﬂﬁn@&'ﬁnfﬁﬁﬁ&ﬁ&ﬂ‘&owdes a

center, ot her ‘geonetric arrangenments which

PNOKE abeutité pishire gf spurbatancedsskamesuchrag derisdramsling avhere the middle

a(ﬁﬂh% ggm‘agl §. Po%r S g?o&%oﬂ%ggd%?dtt%%e%ziél d;g-obl-g}ﬂy vgﬁ’ére the lens
codes an caneras var ronmone code or

tis nohsquaee tvithahel symbol whick 1$motasemmbhmi'r@ftedibbf st longlrm at the

canera to . .recognjze f.eat t

e gete FETRBLE & hrave et oFn Rapth FosiolR i e Bt can
pd16s Ride ﬂnfMﬁlﬁlbﬁmboutTthe smbdki‘iuch&s pogiber abtellsset eaoh akis, where
a Iﬁnovvn ar ?::) k( r ef er abl | ar,ger Ehan t he

o P 1 detrimor ok ot eyt odts OGRS HhSa! ng

sof t mat}%n%ﬂttbnana@xaﬂay Gabra8 &ale mqas @At rd6 88 can be utilized to
PCT/ US2007/ 013815 -15 feature to recallbrg te the

sdstingreh mogoihrping saglefsgturerf hedng Blagk aaivRitg; vy typical camera
oYYk bits OF ifBfRatiGPfor efct Slehldft. Mbihally  BRs RRNted férde grey
al so use additional features to enhance the
dscaly off thaelesreny find &wmma&d@r@we digisled anang) the ghree primary
A0, DO L Sl A B B, e
cedlloav (amlrhlaﬂQ) é@MYKénMaSpthﬂf thespriebant emee@tloe finag) stusmg

! 5955004 i a9 S bR b igon o

als
t hee)kxmaﬂeﬁ fromd ilﬁgle&anh Knovan kathoetds bsmmtl'ycuwmhi!teroé data bits (black

%Fﬂg)o{{?wgeagl?e t fr mn? gv le?%rmgdagg t)%prcll)%a Y AV !?](belta or ay most some

| mihzémm 618 psloyd. desded in ABERdARRUNIE thePredent B)v@f\tlon use more

n{%&a k5‘(})1tsncg:feddatas E‘S},nv esaléﬁ gle?nsenlt e& ce lairnra%lccl)rggnce ertg the present
invention can be made up of several colors which could include the primary colors
and other colors using combinations of the transparent primary colors. Each color
within a cell can have varying levels of grey scale differentiating each color by the
multiple of the number of levels of grey scale elements within the grey scale feature.
Each cell can be designed as a differing shape such as a square, a diamond, a circle
or other shapes that are easily distinguished by an array of camera elements. Within

a cell various patterns can be created that provide differing response when analyzed
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10 of the synbol's four sides rounds outward and
trapezoi dal problens where the lens is not square

wowao/1sdses synbol which is not seen or correct ePCHys}00%013815

| ooking at the <corners points thenselves. A variable

cell/s in known | ocation/s on the border can also

have i nformati on about the synbol such as nunber of

cells on each axis, where to |locate the descriptor

bl ock, an encryption code and_the |ike. 15

Conventional area array caner 48 “have uni que features

L frﬁﬁﬁ’onﬁs Hﬁd\b Siptfcgl Eﬁél? i UQHQ %H aﬂla& Sf Eﬁ}ﬂ&ateﬁ@ments For

single teature o e|n .Blca

qaingechcodgst inke withi qtbermaraﬁqmstras wsah afsonfr@r&dh ), 8nerpscing, etc
I d

SPaR st 2 el 3t o138, glefiscpl Tt ApE Y it o fldubDE response

tfinem alvaeerp elemmy or gthendevicd thatscja,n lgerl@emgrémﬂ by didfefé@BYion

a8 SREBIEER  Srefie?s i GEHipe FRAFRL B Bused to more

| dtveratdl @ idenbicy o dels ahd it8 @xadt leuaion e Blackseelie tan become the same
di ffering .nethods or .desig éimu éﬁj w | ayere

i P (REmyRE pdWorselonimage ERgie ee'iea artifagiRin the
NERJdB Qfkh afiviear® Rhdd &V&sthigh%hcﬁorﬂ %b@d RefiSor Bk d6kderPbf %ood cells
white) fromeach el enent while bits are typica

avhilg %ﬂp’@dcﬁellﬁﬁf%§9c likelyrgo faélmge?acesgrwnémoasecm ors.
Codes Rofief ng@emmg@é%eﬁmvmm@% pRA¥EBh eQth é&fé all of the

nore 25 than bits data from each el enent. A cell
i fRateesorsed iﬁ@ethwcpﬂe irHenoyrelpsaions; tayesalibeate eherrameraderdhe code
%B tRfre &Vﬁé n\{\éHt &7 fCRHed hh@céu%ﬁaﬁegﬁ tpéfng%é(sed by

ol ors 1 OF S usrng conbi nations o

tdm&o esnmeplf |thmc@hb¢atia)r featukesscnddelpim averddimg the aadibtation

can _have var Ievels of. e cale di.fferent i .
oy RpYlsl i an in MiF o RCAnidd 0 SRENM BF bitring
gfeewrmah@mbmmamomt infornidniongis ey cslt RKcatibesadrivaa.alsdlbe used

ca esi d a differin hape such as
e gL sveibe) eatndias =38 drscing’ Chlltsehion RefApLGm Hropiaced, for
3H@ANS dnyfollt BbideEb St t@Betahé @Mo@fralﬁés”fﬁ{@%rey scale values,
elements.. Wthin a cell various patterns can

cihe shape signatussy e terstarmr senatgreed puite chrther Sipkpngs atp used and
Vme %Qﬁl%/&%g%’:{aggé’%}lﬁaom/c% $8hsed tolfoMd dclulat AP SARBIER: the cell

known in o anal YSI'S USIH? an array of canera
etcadivgrvglueso A fqur bardss anajysis of epwarhale phaw differences

Cﬁ@&v@&’i Eﬁé\%ﬁ 'fgaim%F' %{1 cdt ?ﬂgl&ﬁ&%owlloul@Eﬁ&h%ﬂ to ?(t)tﬁtlon

can used as we ors grey
osrkepmg endhiltuminaderc proklemasspasnd en the eompargtvedata. eB@n@ms a

Slﬁ?r?&hcein ﬁ%%'&ﬁeé@%lg&ngﬁﬁgﬁ éﬁxﬁ ?éa%%% chat1§§ rf]a% Fode in the field

érentiation eat ures pol
cefl Viswmhecbmes frfoge hemprdteand rr@iabdra rlipengsells wigh wofifering features
ocat i

e Bt ot el e e neda i Sa LBAAE! Toctien
CPles¢ntlyybiek-cells agithassmebbloe Jasasminpwriecblar imdgact Black and

| \Q/hlttgeas unwanted artifacts in the code area and are hard to distinguish from good
cells. While a border is given as an example, many schemes of locating the
calibration features could be utilized such a stacking the features on one border,
locating the features in box areas on the four corners of the code and many other

methods in accordance with these aspects of the present invention.
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15

code area and are hard to distinguish fromgood cells
or the borders of good cells while colored cells are

wo ewg/14d3kely to fall into background noi se. 10PENUS10T/013815

aspect of the present invention is to place on each

code all of the features used for the code in known

| ocations to recalibrate the canera for the code to

be read. Redundant placenent of features help

el i m nate probl ens caused by damage to sone of the
calibration features and hel pl¥n averaging the

cal i brati.on [ ' . TI M 7] |

code AP SR HR ekt ion'ts ThO QufRIIER dran'pay arce
pameralthancali tead nalltiidifensianal spmbelogy codéd of the présenisinyention.

..al so be used for added symb ' a .
JEBE R its Bl < SEES Tl BE L ORI Alller rechnotogies
@élﬁfmd the mkétq:llucebﬁdlzliiﬁ IbSmlefa ailjﬁsyﬂﬁﬁﬁﬂs, ﬁﬂm‘&&xte_, sdfeware] drivers and
val ues, the grey scale values, . the s e signat ure
R R S S e g e b
&yt s of IR praderinventord PrREGABIyURY dHet i6reGHThe
be used to nore accurately calibrate the cell 20
rfegfyrasglesernibpddierain our border analysis of features can

al so sPRLAE{EHRNEBA ha REWaREN KBRMbel il HebSeRle to several
conparative positions allow ng correction to rotation,

siebddigentsdhereofu it heeantise diselashrerd apa patenbar paient application
Ci?gﬂ?fﬁé%lt He¥Eind&héreb ?r%&‘]i'):‘cﬁaéd HIERFLnk ﬁ'hla%l%ggh{gf detdild

el ements 1n known 1ocations, I'ocating the code I'n the.
fdestxiptiof and exanipéedrys been giveodor cladtyaefdindefstatgling only. No

Timng cells.with differin r .

PSP Fitond st B8 e B R, FPHEKS Bfkrd o those
| kilddd Drthe afftieaemdnyychahpesodandel thadesinghe hmbsdinentdescribed
(assum a t calor ima -. bl ack d ite

OWUBS SEPaTingr TE g SpopR P s averion. St b saffe Slite present
ohhs&:ititgwwnllcf ﬁ&fﬂegﬁﬂidedhtb&hb Str?c\%lﬁieh elefcrived gﬁfeih,SbLg lovBby the
as an ex L, schenes o ocating. the .

cSiruchist sieskripe,bY, eulapuiaEg asehe glpns e t6h Shuiyalenisaf these
tdigichigas ures on one border, 30 locating the features

in box areas on the four corners of the code and many
other nmethods in accordance with these aspects of the
present invention. W 2007/ 146303 PCT/ US2007/ 013815

-17 Anot her feature of the present invention is the
utilization of an array area canera that can read

mul ti - di mensi onal synbol ogy codes of the present
invention. Wile canera hardware used can be typica

of CCD, CMOS or other technologies sold in the market

pl ace today, camera adjustnents, firmmvare, software,
drivers and 5 other control nethods are preferably
optim zed to read nmulti-dinmensional synbol ogy codes of
the present invention preferably using one or nore of

t he




features descri bed herein. The present invention has
now been described with reference to severa

werodidsent s t hereof . The entire di scl osure of PENys2007/013815
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patent or patent application 10 identified hereinis
hereby i ncorporated by reference. The foregoing
detai |l ed description and exanpl es have been given for
clarity of understanding only. No unnecessary
limtations are to be understood therefrom It will be
apparent to those skilled in!#he art that nmany

can,be made in the enbodi nents descri bed

&Pﬁ%%ggkleggg%ing fromthe scope of the invention.
Thus, the scope of the present 15 invention should not

e limted.taq the structures described herei b

3oy o il Seiepobel Et S mon iy Sinea B e naohdas ot
t he clwhémirdidedshone Qaka\call €6inprieés plans eharatetisticifeatires and
WD 2007/ 146303 PCT/ US2007/ 013815 -18-8¥gat is clained
is: 1.eashehpractegishie fratyrapPrReants 30 eirrfed @B i sing a
plurality of data cells wherein at |east one data

cell conprises plural characteristic features and 5

dach chbg aediedinensiona matnie syapelefeitin brvheregdedhageteristic
bit. 2¢adhecoMblikesUTRIIToRPadreJRELIE T vY, e, Qhd %E&h@i!fric

1, wherein a characteristic feature conprises one o

col or,pytesy. scal e | evel, shape, and geonetric

pattern. 10 3. The nulti-dinmensional matrix synbol of
claim1l, wherein the plurality of data cells are

ar.r ang€ble mulidgdimensioned matigx aymhbel of chaith 1.hehegimisbe plurality of

further . c rises a data cell ,b i Si
o ol SRR RnBed B 4 fifetal HRIEADIA RIS Sl turther
fi el d. cdrhprises Bhaataesll berderneorsprisiag a phirality of datxodellsfsurrounding
claim 3, .wherein | east one data cell of the data
(e dBierea) dgtectisl

cell b g‘plural characteristic features

and each characteristic feature represents an encoded
data bit. 20 5. The multi-dinmensjonal nmatrjx syn?ol of

ct-ai m ¥he prdtiulimensienalmattis sywbpkof dlaim #r wherginptiestone data
one of ;QPhPlhe dAtLKISERIE doBYfises PRARGhaRREErBAE TRitire§ and each

pattern. o i
characteristic feature represents an encoded data bit.

5. The multi-dimensional matrix symbol of claim 4, wherein a characteristic
feature comprises one of color, grey scale level, shape, and geometric

pattern.

6. A multi-dimensional matrix symbol comprising an internal data field
comprising a first plurality of data cells and a data cell border comprising a
second plurality of data cells wherein at least one data cell of the second
plurality of data cells comprises plural characteristic features and each

characteristic feature represents an encoded data bit.

7. The multi-dimensional matrix symbol of claim 6, wherein a characteristic
feature comprises one of color, grey scale level, shape, and geometric

pattern.
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6. A nulti-dinensional matrix synbol conprising an
internal data field 25 conprising a first plurality of

wa2i0a/1e:3h3 s and a data cell border conprising BCT/B8200TIC3815

plurality of data cells wherein at |east one data cel

of the second plurality of data cells conprises

plural characteristic features and each

characteristic feature represents an encoded data bit.

30 7. The multi-dinmensional matrix synbol of claim6®,
wherein a characteristic fealdre conpri ses one of

color, grey scale level, shape, and geonetric

pattern WO 2007/ 146303 PCT/ US2007/013815 -19 8. The _
Bul t i -Themsnki-dinzgnsional nrtrisssyiahol of claimimvdrersip dpeefizst plurality

Lhe Pl e Pl corpr i ses b nary

rrul ti-di mensional matrix synbol, the method

t ri lﬁgv’gla%cr ofr ﬁg?‘% glor%&lt crh(éf/eng on; {%aﬁ[‘&r gygg%dol 'ﬁn e?lp@d

wher elda)nﬂirlsling’i&é stpe oftat a cel | conprises plur aI
characteristic. feat ur nd each characterjstic. . .
Feat ure. 10 PpiEEA T BreUae el SBbol camamising p plprality

each charact eri spf gath @alid¥vBerein faedst ¢ datakll cofpfises plural
decoding the data represented by each characteristic

feature. 10. Thechapeigrstisfeatuggsang cagh ghapsfegstic feature

characteristic fﬁ&;rysregts%rg%bmd@glgltof 15 col or
grey scale | evel, 'shape, and geonetric pattern.

The met hod ienéfyingearh ohaemcteristic fratyeof gach Qatépelclmrﬁi
II's of th
o | ooy e e S0 R Y B i iR R

conpr i ses a data cell border conprl sing a plurality of
ta S r r oundi fl .

?l?])e e li;]eorax é‘\pd qlf giarlnm% w rélth crhg.%:a?quhc qgattglie (g:ggrip?iﬁaggne of

t he syediod, ghey schlddatelf shape, amtd geeafetmapatmrm on of the

data cell border. 25 13. The nethod of claim 11,

further conprising orienting the synbol by

ident i Thd methdld dfefsin 9; v éih @Re plurdlitg oﬂatata 2hk bf the multi-

bor der 14. A neth readi ng a nult
mat r i xAIGERBigNal syReb %aange% DR mtﬁ@a ﬁ?éa 5?@%@33@6 symbol
further comprises a data cell border comprising a plurality of data cells

surrounding the internal data field.

12. The method of claim 11, further comprising locating the symbol by
identifying at least a portion of the data cell border.

13. The method of claim 11, further comprising orienting the symbol by
identifying at least a portion of the data cell border.

14. A method of reading a multi-dimensional matrix symbol, the method
comprising the steps of:
providing a multi-dimensional matrix symbol comprising an internal
data field comprising a first plurality of binary data cells and a

data cell border comprising a second plurality of multi-
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30 providing a multi-dinensional matrix synbol
conprising an internal data field conprising a first

w@bkwrakdzdy of binary data cells and a data cepPdT/bDs200E013815

conprising a second plurality of multi WO 2007/ 146303

PCT/ US2007/ 013815 -20 dinensional data cells wherein

at |l east one data cell of the second plurality of

data cells conprises plural characteristic features

and each characteristic featurg represents an encoded
data bit; 5 decoding data re|c‘)|2 sented by the first
plurality of bi NAirferlid i) Qﬁalc%lls wWhefdih 'a{ %hﬁ%n@%{b cell of the
characteristic feature of each data cell of the second
plurality of dat aeqp@ﬂlxéuraQHdOM@)mllsgcml%aphual characteristic
represented by e

met hod of claim ?%Pu r\%Eg?g%&g&ﬁaﬁéﬁ%@ﬁgw@?mcép reeé ut? éngncoded
conpri ses one of daadligr, grey scal e |evel, shape and
geonetric pgttet t.ho cl.ai furt

conpri si ng %ccogt‘ ‘éa]t'i’ ﬁeé’rgi?ﬁggil byb@ qufxtéwt"i ?1f gy Qi celts;

| east a por ideatifydhg tith clatactatstic foauckasf. cath déﬁ celllodf the second

‘met hod of cl ai m 14, rt C ing orienting the
symbol i dent PHFP{H 05{1 ae‘éeggp%n ortion of the data

cell bOf def decoding the data represented by each characteristic feature.

15. The method of claim 14, wherein a characteristic feature comprises one of

color, grey scale level, shape, and geometric pattern.

16. The method of claim 14, further comprising locating the symbol by
identifying at least a portion of the data cell border.

17. The method of claim 14, further comprising orienting the symbol by
identifying at least a portion of the data cell border.



